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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The Mowing is a quotation of 35 U.S.C. 103(a) which fc™ „ basis for a|| 
obvrousness rejections set forth in this Office action: 

«te pnor art are such (hat the subject maS2 ,2 ""J ?? ecl matter •««« to be patentedand 
mvenfa, was made to a person hS^SSS^SSSS^i .TT 0bviol ' s 31 ,he *» 

Claims 26-35 are rejected under 35 U.S.C. 103(a) as being unpa.en.abie over 
Puchner e, a,., U.S. Paten, No. 6,342,429 B1 in view of Nobie, U.S. Palen, No 
5,726,095. 

Puchner teaches an NMOS transistor having an improved namow width Vt roM 
comprising: 

(a) in flg. 2B, a substrate 200 ma, inciudes shaiiow trench iso,a,ion ,ST„ features which 

insulator ,a y er220 fo rmed on said oxide iinerthat* said sha„ow, r ench and extends 

to a level ,ha, is above me top of said substrate, col. 4, lines 22-42; 

limitations from claim 26: the NMOS transistor of claim 26 wherein the depth o, 
said shallow trench is about 1500 ,o 5000 Angstroms: 0.05 - 0.5 urn, col. 3 „nes 
38 - 62; 

ligations from claim 29: the NMOS transistor of Cairn 26 wherein said oxide 
liner has a thickness of about 50 to 300 Angstroms: 50-500 A; 
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(b) in fig. 2D, an active area formed between two adjacent shallow trenches in said 
substrate; said active area having an indium doped region that is adjacent to top comers 
of said shallow trenches, col. 3, line 62 - col. 4, line 9, wherein in the trench 206 has 
sloping sidewalls which when implanted with indium, some ions are implanted on the 
edges of the sidewall adjacent to the top corners of said shallow trenches; 

(c) a gate dielectric layer 202 formed on said active area; 

limitations from claim 27: in fig. 3, the NMOS transistor wherein said substrate is 
also comprised of a second p-type dopant in said active areas: boron, col. 4, line 
56 - col. 5, line 5. 

Puchner does not teach the extension of the gate layer, but Noble does. Noble 
teaches in fig. 3L-3M, an NMOS with a substrate 12, shallow trenches 14, an oxide 26', 
and (d) a patterned gate layer 16 formed on said fate dielectric layer wherein said gate 
layer extends over said adjacent shallow trenches, col. 6, lines 14-50; 

limitations from claims 30, 33: wherein said insulator layer is comprised of Si0 2 
or a low k dielectric material; wherein said gate dielectric layer is comprised of 
Si0 2 or an upper high k dielectric metal oxide layer on a lower interfacial layer: 
Si0 2 , layer 26', col. 6, lines 14-27; 

limitations from claim 35: wherein said gate layer 16 is comprised of doped 

polysilicon, among others, tungsten, col. 6, lines 14-37. 
Noble gives motivation in col. 1 , lines 46-60. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to recognize that combining 
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Noble's process with Puchner's invention would have been beneficial because it helps 
control parasitic voltage threshold. 

Neither Puchner nor Noble specify for claims 28, the width of the shallow trench, 
in claim 31 , the concentration of the indium, and the thickness of the indium range, for 
claim 32, the distance of extension of the indium region, and for claim 34, the thickness 
of the gate layer. However, the practitioner may optimize these dimensions. 

"Normally, it is to be expected that a change in temperature, or in concentration, 

or in both, would be an unpatentable modification. Under some circumstances, 

however, changes such as these may impart patentability to a process if the particular 

ranges claimed produce a new and unexpected result which is different in kind and not 

merely degree from the results of the prior art . . . such ranges are termed 'critical 

ranges' and the applicant has the burden of proving such criticality . . . More 

particularly, where the general conditions of a claim are disclosed in the prior art, it is 

not inventive to discover the optimum or workable ranges by routine experimentation." 

In re Aller 105 USPQ 233, 255 (CCPA 1955). See also In reWaite 77 USPQ 586 
(CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 
(CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 
372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 
52 (CCPA 1934). 

Note that the specification contains no disclosure of either the critical nature of the 
claimed dimensions of any unexpected results arising there from. Where patentability is 
aid to be based upon particular chosen dimensions or upon another variable recited in a 
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claim, the Applicant must show that the chosen Him*„ • 

6 Ch ° Sen d,men s'ons are critical. InieJ^oogYuff 
919 F. 2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

C,aim36isre J ecte d un d er35U.S.C. 103(a) as being unpatentable over Puchner 
in view of Noble as applied to claim* « u 

PP-ed cla,ms 25-35 above, and further in view of Eklund et al 

U.S. Publication No. 2003/0096466 A1 

Neither™ Nob,e t eac hesag a te ,a y e r o f a m o r p h o U s si , i co„, butEk , und 

OXideS50 ' and9a,e,ayer60 ' P ^ 21 ^ — MldgatelayerisMmprisedof 

^^^^^^^^^ 
including skipping thermal annealing for crystallization. 

Any inguiry concerning this communication or eanier communications from ft. 

examiners h ou Wb e d irec t e dt oWilliam M .Brews t erwho S e,e,ep h onenum b eris 5 7,. 
272-1854. The examiner can normally be reached on Full Time 

''^—htheexaminerhytelephoneareunsuccesstuUhee.amine.s 

for ^ 0 «"w^m i8 ap^„„ rp ^ ingi8a ^ is7o 



Application/Control Number: 10/619,114 



Page 6 



Art Unit: 2823 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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